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* (prototype).
(54) (57) A DEVICE FOR CASING

REPAIR, including a hollow mandrel, at
the lower end-of which

| [vertically along right margin]
a9SU  anl041671 - A

is attached a coring head with
expanding cone, a shaped tubular with
an upper stop and an anchor mounted
above them, that consists of upper and

‘lower covers, the cavity between which -

communicates with the cavity of the

"mandrel, distinguished by the fact that,

with the aim of simplifying the design
and improving the efficiency of its
operation by eliminating damage to the
casing by the anchor, the latter is
mounted so that axial displacement is
possible along the mandrel and it is
spring-controlled on both sides, where
the upper and lower anchor covers are
provided respectively with fixed and
movable stops, forming closed
chambers with the walls of the cover
and the mandrel that are connected
with the cavity of the mandrel, and

‘between the stops are disposed self-
“sealing packing rings, which in the

nonoperating position are located

inside the covers.
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The invention relates to the oil and gas production industry, and may be used for
placing metal patches at positions where the leaktightness of casings has been impaired in oil,
water, and gas wells due to corrosion, wear, perforation, failure of threaded joints, and so
forth. :

A device is known for casing repair that contains a shaped sealing assembly, a coring
head consisting of a cone, slips, and rod, an anchor, and a hydraulic chamber [1].

The device closest to the invention in technical essence and attainable result is a
device for casing repair that includes a hollow mandrel, at the lower end of which is attached
a coring head with an expanding cone, a shaped tubular with an upper stop and an anchor
mounted above them that consists of upper and lower covers, the cavity between which

~ communicates with the cavity of the mandrel [2].

A disadvantage of the aforementioned devices is their complicated design and the
possibility of damage to the casing under repair by the anchor at the places where the anchor:
slips engage it. L

' The aim of the invention is to simplify the design and to improve the efficiency of its
operation by eliminating damage to the casing by the anchor.

The aim is achieved by the fact that the anchor is mounted so that axial displacement
along the mandrel is possible and it is spring-controlled on both sides, where the upper and
lower anchor covers are provided respectively with fixed and movable stops, forming closed

~ chambers with the walls of the cover and the mandrel that are connected with the cavity of
the mandrel, and between the stops are disposed self-sealing packing rings, which in the
nonoperating position are located inside the covers.

Fig. 1 shows a general view of the device; Fig. 2 shows the same, at the initial’
moment of coring; Fig. 3 shows the A—A section in Fig. 1; Fig. 4 shows the B—B section in
Fig. 1. '

, " The device consists of hollow mandrel 1 (see Fig. 1) on which is rigidly attached,

. with a movable expanding cone 2, a forming mandrel, the housing 3 of which includes elastic
diaphragm 4, movable sectors 5, and movable rings 6. The space bounded by housing 3 and

" elastic diaphragm 4 is
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the hydraulic chamber 7, communicating with cavity 8 of mandrel 1 by means of radial
channels 9.

Movable sectors 5 in the operating position determine the outer diameter of the
mandrel, which is equal to the inner diameter of shaped tubular 10, located above cone 2 and
engaging stop 11, above which is mounted the anchor, which is spring-controlled on both
sides and consists of two covers: an upper cover 12 and a lower cover 13, inside which are
disposed self-sealing packing rings 14 and 15 with fixed and movable stops 16 and 17,
forming hydraulic chambers 18 and 19 with the corresponding cover and the mandrel. The
latter, and also cavity 20 between self-sealing packing rings 14 and 15, communicate with
cavity 8 by means of radial channels 21-23. The lower end of the mandrel is terminated by
shoe 24 with check valve25.

: - The device is lowered into the well in string 26. Sprmgs 27 and 28 are disposed in
mandrel 1 above and below the anchor.
' The device operates as follows.

In assembled form, it is lowered into the well to the repair zone of casmg 29in
tubings 26, in which pressure is created by pumping liquid that, by entering chambers 7, 18,
19 and cavity 20 between packing rings 14 and 15, through channels 21-23 and 9 (see Fig. 1) o
exert pressure simultaneously on the walls of covers 12 and 13, packing rings 14 and 15, and )

elastic diaphragm 4. Covers 12 and 13, overcoming the resistance force of springs 27 and 28, . .

move in opposite directions until the latter are completely compressed and release sealing.
rings 14 and 15 which, being stralghtened out, push against casing 29, forming with it the
wall of hydraulic chamber 30. Under pressure of the liquid, elastic diaphragm 4 is deformed
and displaces movable sectors 5 to the stop of the restraining lugs a of housing 3 of the
forming mandrel, and thus they go to the operating position.

" The shaped tubular 10, under the action of the force created by cover 13, through
* spring 28 on movable stop 11, at the initial instant of time moves downward and travelsto
expanding cone 2 and is deformed (see Fig. 2). Shaped tubular 10 is essentially wedged
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in casing 29. Then as a result of the increase in pressure in chamber 30, the force is created to
pull the coring head with cone 2 along the entire length of shaped tubular 10, whereupon
_together with mandrel 1, the parts 27, 12, 16, and 14 begin to be lifted. Simultaneously,
without reducing the pressure in the tubes, with the help of a hoist system (not shown)
additional traction is created on tubings 26. In this case, by moving upward, cone 2 pre-
expands shaped tubular 10. Following cone 2, the forming mandrel enters the tubing, and
said mandre] has the required outer diameter to completely deform shaped tubular 10 inside
the tube to be repaired and to ensure close contact between them. :
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During passage of the cone and mandrel through the tubing, the latter is restrained from
shifting by stop 11. :

When expanding cone 2 reaches stop 11, the latter and the parts 28, 13,17, and 15 -
also will be displaced upward. When the forming mandrel emerges from the straightened
tubular 10, the pressure is released. In this case, under the action of elastic deformation forces
of springs 27 and 28, covers 12 and 13 move toward each other and enclose sealing rings 14
and 15. After this, the device is withdrawn from the well.

The proposed device has a simple design, and its use will make it possible to avoid
damage to the casing from the anchor.

[figures under columns 3 and 4]

[see Russian original for

figure]

[see Russian original ‘ A—A

for figure]
Fig. 3
A A [see Russian original
for figure}

V [see Russian original for

B B figure]

B—B

) Fig. 4
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